Housekeeping gene variability in normal and cancerous colorectal, pancreatic, esophageal, gastric and hepatic tissues.
Careful normalization is essential for the accurate quantitation of mRNA levels in biopsy-sized tissue samples. Commonly, normalization of the target gene with an endogenous standard, mainly housekeeping genes (HKGs), is applied. However, differences in the expression levels of endogenous reference genes have been reported between different tissues and pathological states. Therefore, we were challenged to identify a set of endogenous reference genes whose mRNA expression levels would not change significantly between normal and cancerous tissues. Quantitative real-time PCR (Q-RT-PCR) analysis was applied to evaluate the variability in gene expression among 21 classical housekeeping genes in colorectal, pancreatic, esophageal and gastric cancer as well as in liver metastases in comparison to the corresponding normal tissue. Our results indicated that some housekeeping genes were candidates with relatively stable gene expression in several of the investigated tissues but for most of the HKGs under investigation our data have revealed distinct differences in the extent of variability in gene expression between the different tissues and pathological states. However, for each of the five tissues investigated we found a group of genes that were expressed at a constant level thus representing a panel of candidates that we can recommend as housekeeping genes in the respective tissue types. In summary, our results can be used as guidance for other scientists studying various carcinomas for tissue-specific selection of the optimal housekeeping gene (HKG) to be used in normalizing target gene expression.